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@  Process  for  the  simultaneous  separation  in  aromatics  and  non  aromatics  of  a  heavy  hydrocarbon  stream  and  a  light 
hydrocarbon  stream. 

A  process  for  the  simultaneous  separation  in  aro- 
matics  and  non-aromatics  of  a  heavy  hydrocarbon  stream 
(1)  and  a  light  hydrocarbon  stream  (7)  in  which  process: 
a)  aromatics  are  extracted  in  a  first  extractor  (2)  from 

the  heavy  hydrocarbon  stream  (1)  with  the  aid  of  a 
selective  solvent  (3)  which  has  a  higher  boiling 
point  than  that  of  said  light  hydrocarbon  stream, 

b)  selective  solvent  is  removed  from  the  raffinate  (9) 
obtained  from  said  first  extractor,  to  yield  non-aro- 
matics  ex-heavy  hydrocarbon  stream, 

c)  aromatics  are  extracted  from  the  light  hydrocarbon 
stream  (7)  in  a  second  extractor  (6)  with  the  aid 
of  the  extract  phase  (5)  obtained  from  the  first 
extractor, 

d)  selective  solvent  is  removed  from  the  raffinate  (9) 
obtained  from  said  second  extractor  to  yield  aro- 
matics  ex-heavy  hydrocarbon  stream  and  non-aro- 
matics  ex-light  hydrocarbon  stream, 

e)  the  extract  phase  (10)  from  the  second  extractor  is 
subjected  to  extractive  distillation  (12), 

f)  the  bottom  fraction  of  the  extractive  distillation  is 
separated  by  distillation  in  aromatics  ex-light  hydro- 
carbon  stream  (22)  and  selective  solvent  (24),  and 

g)  the  selective  solvent  obtained  in  step  f  is  at  least 
partially  recycled  to  the  first  extractor. 



The  i n v e n t i o n   r e l a t e s   to  a  p roce s s   for  the  s i m u l t a n e o u s  

s e p a r a t i o n   in  a r o m a t i c s   and  n o n - a r o m a t i c s   of  a  heavy  h y d r o c a r b o n  

s t ream  and  a  l i g h t   hyd roca rbon   s t r e a m .  

I t   has  been  known  for  a  long  time  to  s e p a r a t e   a r o m a t i c s  

and  n o n - a r o m a t i c s   p r e s e n t   in  a  hyd roca rbon   s t ream  by  e x t r a c t i o n  

of  the  a r o m a t i c s   with  the  aid  of  a  s e l e c t i v e   s o l v e n t ,   f o l l o w e d  

by  d i s t i l l a t i v e   s e p a r a t i o n   of  the  e x t r a c t   phase  o b t a i n e d   i n  

a r o m a t i c s   and  s o l v e n t .   Such  a  p roce s s   is  very  c o n v e n i e n t   f o r  

hyd roca rbon   s t reams  which  have  a  b o i l i n g   range  below  t h a t   o f  

the  s e l e c t i v e   s o l v e n t ,   because   the  d i f f e r e n c e   in  b o i l i n g  

p o i n t s   between  t h e  a r o m a t i c s   e x t r a c t e d   and  the  s e l e c t i v e  

s o l v e n t   enab les   good  s e p a r a t i o n   by  d i s t i l l a t i o n .  

The  s e p a r a t i o n   of  hyd roca rbon   s t reams  having  a  b o i l i n g  

range  which  is  c lose   to  or  compr i s ing   the  b o i l i n g   po in t   o f  

the  s e l e c t i v e   so lven t   is  more  d i f f i c u l t ,   because   d i s t i l l a t i v e  

s e p a r a t i o n   of  a r o m a t i c s   e x t r a c t e d   from  such  a  h y d r o c a r b o n  

s t ream  and  s e l e c t i v e   s o l v e n t   is  i m p o s s i b l e ,   and  more  c o m p l i c a t e d  

methods  for  s e p a r a t i o n   are  n e e d e d .  

The  i n v e n t i o n   p r o v i d e s   a  method  in  which  heavy  h y d r o c a r b o n  

s t reams  and  l i g h t   hyd roca rbon   s t reams  can  be  s e p a r a t e d  

s i m u l t a n e o u s l y   in  a roma t i c s   and  n o n - a r o m a t i c s   w i thou t   t h e  

need  of  more  c o m p l i c a t e d   s e p a r a t i o n   methods  than  e x t r a c t i o n  

and  d i s t i l l a t i o n .  

Accord ing   to  the  i n v e n t i o n   t h e r e   is  p r o v i d e d   a  p r o c e s s  

for   the  s i m u l t a n e o u s   s e p a r a t i o n   in  a r o m a t i c s   and  n o n - a r o m a t i c s  

of  a  heavy  hyd roca rbon   s t ream  and  a  l i g h t   hyd roca rbon   s t r e a m  

which  p roce s s   is  c h a r a c t e r i z e d   in  t h a t :  

a)  a r o m a t i c s   are  e x t r a c t e d   in  a  f i r s t   e x t r a c t o r   from  t h e  

heavy  hyd roca rbon   s t ream  with  the  aid  of  a  s e l e c t i v e   s o l v e n t  

which  has  a  h ighe r   b o i l i n g   po in t   than  t h a t   of  sa id   l i g h t  



h y d r o c a r b o n   s t r e a m ,  

b)  s e l e c t i v e   s o l v e n t   is  removed  from  the  r a f f i n a t e   o b t a i n e d  

from  sa id   f i r s t   e x t r a c t o r ,   to  y i e l d   n o n - a r o m a t i c s   e x - h e a v y  

h y d r o c a r b o n   s t r e a m ,  

c)  a r o m a t i c s   are  e x t r a c t e d   from  the  l i g h t   hyd roca rbon   s t ream  i n  

a  second  e x t r a c t o r   with  the  aid  of  the  e x t r a c t   phase  o b t a i n e d  

from  the  f i r s t   e x t r a c t o r ,  

d)  s e l e c t i v e   s o l v e n t   is  removed  from  the  r a f f i n a t e   o b t a i n e d  

from  sa id   second  e x t r a c t o r   to  y i e l d   a r o m a t i c s   ex-heavy  h y d r o c a r b o n  

s t ream  and  n o n - a r o m a t i c s   e x - l i g h t   h y d r o c a r b o n   s t r e a m ,  

e)  the  e x t r a c t   phase  for  the  second  e x t r a c t o r   is  s u b j e c t e d   t o  

e x t r a c t i v e   d i s t i l l a t i o n ,  

f)  the  bot tom  f r a c t i o n   of  the  e x t r a c t i v e   d i s t i l l a t i o n   i s  

s e p a r a t e d   by  d i s t i l l a t i o n   in  a roma t i c s   e x - l i g h t   h y d r o c a r b o n  

s t ream  and  s e l e c t i v e   s o l v e n t ,   a n d  

g)  the  s e l e c t i v e   s o l v e n t   o b t a i n e d   in  s tep  f  is  at  l e a s t   p a r t i a l l y  

r e c y c l e d   to  the  f i r s t   e x t r a c t o r .  

A  l i g h t   h y d r o c a r b o n   s t ream  in  the  con t ex t   of  t h i s   s p e c i f i c a t i o n  

and  claims  is  a  h y d r o c a r b o n   s t ream  which  has  a  b o i l i n g   r a n g e  
which  is  lower  than  the  b o i l i n g   po in t   (or  i f   a p p r o p r i a t e   b o i l i n g  

range)   of  the  s e l e c t i v e   s o l v e n t   u s e d .  

A  heavy  h y d r o c a r b o n   s t ream  in  the  con t ex t   of  t h i s   s p e c i f i c a t i o n  

and  c la ims  is  a  hyd roca rbon   s t ream  which  has  a  b o i l i n g   r a n g e  
which  is  h ighe r   than  t h a t   of  the  l i g h t   hyd roca rbon   s t ream.   A l t h o u g h  

t h e r e   may  be  some  ove r l ap   of  the  b o i l i n g   range  of  the  l i g h t   and  

the  heavy  h y d r o c a r b o n   s t r e a m s ,   i t   is  p r e f e r r e d   t h a t   no  s u c h  

ove r l ap   e x i s t s .   The  b o i l i n g   range  of  the  heavy  h y d r o c a r b o n  

s t ream  may  be  lower  or  h i g h e r   than  or  compr ises   the  b o i l i n g   p o i n t  

(or  i f   a p p r o p r i a t e   b o i l i n g   range)   of  the  s e l e c t i v e   s o l v e n t  

u s e d .  

Light   hyd roca rbon   s t reams  which  b o i l   in  the  range  f r o m  

50-170oC,  such  as  g a s o l i n e   f r a c t i o n s ,   which  may  be  s t r a i g h t   r u n  

or  have  been  o b t a i n e d   from  a  c o n v e r s i o n   p r o c e s s ,   in  p a r t i c u l a r  

from  c a t a l y t i c   r e f o r m i n g   or  from  a  p y r o l y s i s   p r o c e s s ,   are  p r e f e r r e d .  



Very  s u i t a b l e   heavy  hyd roca rbon   s t reams  are  b o i l i n g   in  t h e  

range  from  150  to  350oC,  such  as  k e r o s i n e s ,   gas  o i l s ,   which  may 

have  been  o b t a i n e d   as  s t r a i g h t   run  f r a c t i o n s   or  from  a  c a t a l y t i c  

or  n o n - c a t a l y t i c   p roce s s   e .g .   t he rmal   c r a c k i n g ,   c a t a l y t i c  

c r a c k i n g   and /o r   h y d r o c r a c k i n g .  

In  the  p roce s s   a c c o r d i n g   to  the  i n v e n t i o n   use  may  in  p r i n c i p l e  

be  made  of  a  v a r i e t y   of  s e l e c t i v e   s o l v e n t s ,   for  example  f u r f u r a l ,  

pheno l ,   s u l p h o x i d e s ,   f a t t y   ac id   a l ky l   amides.   P r e f e r r e d   is  t h e  

use  of  s o l v e n t s   which  at  l e a s t   in  pa r t   are  of  the  s u l f o l a n e ,   t h e  

g l y c o l ,   the  morpho l ine   and /or   the  p y r r o l i d o n e / p i p e r i d o n e   t y p e ;  

i . e .   s u l f o l a n e   ( t e t r a h y d r o t h i o p h e n e - 1 , 1 - d i o x i d e ) ,   the  u n s a t u r a t e d  

ana logues   t h e r e o f   and  the  d e r i v a t i v e s   of  bo th ,   as  d e s c r i b e d ,   f o r  

example,   in  U.K.  P a t e n t   S p e c i f i c a t i o n   No.  625,505;   lower  p o l y -  

a l k y l e n e   g l y c o l s   (such  as  d i e t h y l e n e ,   t r i e t h y l e n e ,   t e t r a e t h y l e n e ,  

and  d i p r o p y l e n e   g l y c o l ) ;   morpho l ine   as  well   as  s u b s t i t u t e d  

morpho l ine s   such  as  f o r m y l m o r p h o l i n e ;   p y r r o l i d o n e   and  p i p e r i d o n e ,  

as  wel l   as  t h e i r   d e r i v a t i v e s   (such  as  N - a l k y l - ,   in  p a r t i c u l a r   N- 

m e t h y l p y r r o l i d o n e   and  - p i p e r i d o n e ) .   If   d e s i r e d ,   the  s e l e c t i v e  

s o l v e n t   may  c o n t a i n   a  q u a n t i t y   of  a  s u b s t a n c e ,   such  as  w a t e r ,  

which  has  a  f a v o u r a b l e   e f f e c t   on  the  s e l e c t i v i t y   and /or   t h e  

s o l v e n t   power  t h e r e o f .   The  use  of  a  s e l e c t i v e   so lven t   w h i c h  

t o t a l l y   or  s u b s t a n t i a l l y   c o n s i s t s   of  s u l f o l a n e   is  in  p a r t i c u l a r  

p r e f e r r e d .  

The  e x t r a c t i o n s   in  the  f i r s t   and  second  e x t r a c t o r   a r e  

p r e f e r a b l y   c a r r i e d   out  in  m u l t i s t a g e ;   use  may  be  made  of  any  
s u i t a b l e   equipment .   The  e x t r a c t i o n s   may  e .g .   be  c a r r i e d   out  w i t h  

the  aid  of  a  number  of  mixing  and  s e t t l i n g   s t e p s .   I t   is  p r e f e r r e d  

to  ca r ry   out  the  e x t r a c t i o n s   by  means  of  an  e x t r a c t i o n   column,  i n  

p a r t i c u l a r   a  r o t a t i n g   disc  c o n t a c t o r   such  as  d e s c r i b e d   e .g .   i n  

U.K.  p a t e n t   s p e c i f i c a t i o n   6 5 9 , 2 4 1 .  

The  r a f f i n a t e s   from  the  f i r s t   and  second  e x t r a c t o r   c o n t a i n  

a  small   amount  of  the  s e l e c t i v e   so lven t   which  is  to  be  r emoved .  

It   is  p r e f e r r e d   to  wash  t hese   r a f f i n a t e s   with  water   in  order   t o  

remove  the  s e l e c t i v e   so lven t   t h e r e f r o m .  



The  e x t r a c t   phase  from  the  f i r s t   e x t r a c t o r   which  c o n t a i n s  

a r o m a t i c s   ex-heavy  hydroca rbon   s t ream  ( a l so   i n d i c a t e d   as  h e a v y  

a r o m a t i c s )   is  used  as  the  e x t r a c t i n g   s o l v e n t   for  the  l i g h t   h y d r o -  

carbon  s t ream  in  the  second  e x t r a c t o r .   As  a  r e s u l t   of  t h i s  

e x t r a c t i o n   a  r a f f i n a t e   is  o b t a i n e d   which  comprises   a l l   or  t h e  

g r e a t e r   pa r t   of  the  heavy  a r o m a t i c s   and  the  n o n - a r o m a t i c s   e x -  

l i g h t   hydroca rbon   s t ream  (a l so   i n d i c a t e d   as  l i g h t   n o n - a r o m a t i c s )  

t o g e t h e r   with  a  small   amount  of  s e l e c t i v e   s o l v e n t ,   the  e x t r a c t  

phase  c o n t a i n i n g   a l l   or  the  g r e a t e r   pa r t   of  the  a roma t i c s   e x -  

l i g h t   h y d r o c a r b o n   s t ream  ( a l so   i n d i c a t e d   as  l i g h t   a r o m a t i c s ) .   The 

r a f f i n a t e   can  ( a f t e r   having  been  washed  with  water )   i f   d e s i r e d   b e  

e a s i l y   s e p a r a t e d   in  l i g h t   n o n - a r o m a t i c s   and  heavy  a r o m a t i c s   b y  

d i s t i l l a t i o n   because   of  the  d i f f e r e n c e   in  b o i l i n g   ranges   b e t w e e n  

t he se   f r a c t i o n s .  

The  e x t r a c t   phase  from  the  second  e x t r a c t o r   which  c o n t a i n s  

l i g h t   a r o m a t i c s   and  p a r t   of  the  l i g h t   n o n - a r o m a t i c s   is  s u b j e c t e d  

to  e x t r a c t i v e   d i s t i l l a t i o n   in  o rder   to  remove  the  l i g h t   n o n -  

a r o m a t i c s   t h e r e f r o m .   In  an  e x t r a c t i v e   d i s t i l l a t i o n   h y d r o c a r b o n s  

at  l e a s t   p a r t i a l l y   in  the  vapour  phase  are  c o n t a c t e d   with  l i q u i d  

s e l e c t i v e   s o l v e n t ,   as  a  r e s u l t   of  which  a r o m a t i c s   are  s e p a r a t e d  

from  n o n - a r o m a t i c s ,   the  l a t t e r   be ing   removed  in  the  vapour  f o r m .  

The  overhead   f r a c t i o n   of  the  e x t r a c t i v e   d i s t i l l a t i o n ,   w h i c h  

c o n t a i n s   l i g h t   n o n - a r o m a t i c s   and  a  small   amount  of  l i g h t   a r o m a t i c s ,  

is  very  s u i t a b l y   condensed ,   the  water   l a y e r   ( i f   any)  is  r emoved ,  

and  the  hyd roca rbon   l a y e r   is  r e c i r c u l a t e d   to  the  second  e x t r a c t o r .  

The  g r e a t e r   pa r t   of  the  l i g h t   a r o m a t i c s   remains   in  t h e  

bot tom  f r a c t i o n   of  the  e x t r a c t i v e   d i s t i l l a t i o n .   According  to  t h e  

i n v e n t i o n   t he se   l i g h t   a r o m a t i c s   are  s e p a r a t e d   from  the  s e l e c t i v e  

s o l v e n t   by  d i s t i l l a t i o n   of  the  bot tom  f r a c t i o n   of  the  e x t r a c t i v e  

d i s t i l l a t i o n .  

This  d i s t i l l a t i o n   is  very  c o n v e n i e n t l y   c a r r i e d   out  in  a  

s e p a r a t e   column,  very  s u i t a b l y   under  reduced   p r e s s u r e .   P r e f e r a b l y  

steam  is  i n t r o d u c e d   to  improve  the  s e p a r a t i o n .   The  o v e r h e a d  

p roduc t   which  c o n t a i n s   steam  and  l i g h t   a r o m a t i c s   is  coo led ,   t h e  

wate r   l a y e r   is  s e p a r a t e d   and  the  l i g h t   a r o m a t i c s   (which  may  b e  



p a r t i a l l y   r e c y c l e d   to  the  d i s t i l l a t i o n   column)  are  r emoved .  

As  a  ma t t e r   of  course  the  amount  of  f r e s h   water   to  b e  

i n t r o d u c e d   in to   the  system  can  be  kept  l i m i t e d   by  r e i n t r o d u c t i o n  

in to   the  system  of  at  l e a s t   pa r t   of  the  aqueous  l i q u i d s   b e c o m i n g  

a v a i l a b l e   from  the  w a t e r - w a s h e s   of  the  r a f f i n a t e s   o f  t h e   e x t r a c t o r s ,  

from  the  top  p roduc t   of  the  e x t r a c t i v e   d i s t i l l a t i o n   and  from  t h e  

top  p roduc t   of  the  d i s t i l l a t i o n   in  which  the  s e l e c t i v e   s o l v e n t   i s  

s e p a r a t e d   from  the  l i g h t   a r o m a t i c s .   I t   is  in  p a r t i c u l a r   a t t r a c t i v e  

to  use  at  l e a s t   pa r t   of  the  water   phase  o b t a i n e d   as  top  p r o d u c t  

of  the  d i s t i l l a t i o n   in  which  the  s e l e c t i v e   s o l v e n t   is  s e p a r a t e d  

from  the  l i g h t   a r o m a t i c s   as  washing  medium  for  the  r a f f i n a t e s .  

The  s e l e c t i v e   s o l v e n t   o b t a i n e d   a f t e r   removal  of  the  l i g h t  

a r o m a t i c s   is  at  l e a s t   p a r t i a l l y   r e c y c l e d   to  the  f i r s t   e x t r a c t o r .  

If   d e s i r e d   pa r t   t h e r e o f   may  be  r e c y c l e d   to  the  second  e x t r a c t o r ,  

and  may  be  i n t r o d u c e d   t h e r e i n   t o g e t h e r   with  the  e x t r a c t   p h a s e  

from  the  f i r s t   e x t r a c t o r   and /or   at  a  p o i n t   n e a r e r   to  the  e n t r a n c e  

of  the  l i g h t   hyd roca rbon   s t ream  in to   the  second  e x t r a c t o r .  

If   d e s i r e d   pa r t   of  the  s e l e c t i v e   s o l v e n t   may  a lso   be  i n t r o d u c e d  

in to   the  e x t r a c t i v e   d i s t i l l a t i o n   co lumn.  

The  i n v e n t i o n   w i l l   be  i l l u s t r a t e d   wi th   r e f e r e n c e   to  t h e  

accompanying  drawing,   in  which  an  embodiment  of  the  i n v e n t i o n   i s  

d e p i c t e d .  

A  heavy  hyd roca rbon   s t ream  is  i n t r o d u c e d   via  l i n e   1  in to   t h e  

f i r s t   e x t r a c t o r   2,  in to   which  f i r s t   e x t r a c t o r   s e l e c t i v e   s o l v e n t  

is  i n t r o d u c e d   via  l i n e   3.  R a f f i n a t e   is  l e a v i n g   e x t r a c t o r   2  v i a  

l i n e   4,  and  is  w a t e r - w a s h e d   (not  shown).  The  e x t r a c t   phase  i s  

removed  via  l i n e   5  and  i n t r o d u c e d   in to   the  second  e x t r a c t o r   6 .  

A  l i g h t   h y d r o c a r b o n   s t ream  is  i n t r o d u c e d   in to   e x t r a c t o r   6  v i a  

l i n e   7.  In  the  embodiment  of  the  i n v e n t i o n   d e p i c t e d   s e l e c t i v e  

s o l v e n t   is  i n t r o d u c e d   in to   e x t r a c t o r   6  via   l i n e   8.  The  r a f f i n a t e  

which  l eaves   e x t r a c t o r   6  via  l i n e   9,  is  w a t e r - w a s h e d   (not  shown) 

and  is  d i s t i l l e d   (not  shown)  to  y i e l d   heavy  a r o m a t i c s   and  l i g h t  

n o n - a r o m a t i c s .   The  e x t r a c t   phase  is  l e a v i n g   e x t r a c t o r   6  via  l i n e  

10  and  is  led  via   h e a t - e x c h a n g e r   11  to  e x t r a c t i v e   d i s t i l l a t i o n  

column  12. 



The  top  p roduc t   t h e r e o f   is  fo rwarded   to  a  s e p a r a t i o n   v e s s e l   26 

v ia   l i n e   13.  From  t h i s   v e s s e l   the  water   l a y e r   is  removed  via   15,  

and  the  hyd roca rbon   l a y e r   is  r e c y c l e d   to  e x t r a c t o r   6  via   l i n e   14. 

The  bot tom  p roduc t   from  the  e x t r a c t i v e   d i s t i l l a t i o n   column  12  i s  

fo rwarded   via  l i n e   16  to  d i s t i l l a t i o n   column  17.  Steam  i s  

i n t r o d u c e d   in to   t h i s   column  via  l i n e   18.  The  top  p roduc t   is  l e d  

to  s e p a r a t i o n   v e s s e l   20  via   l i n e   19.  From  t h i s   v e s s e l   the  w a t e r  

l a y e r   is  removed  via   l i n e   23  and  the  hyd roca rbon   l a y e r   ( l i g h t  

a r o m a t i c s )   is  p a r t l y   r e c y c l e d   to  the  d i s t i l l a t i o n   column  17  v i a  

l i n e   21  and  p a r t l y   removed  via   l i n e   22.  The  r e g e n e r a t e d   s e l e c t i v e  

s o l v e n t   o b t a i n e d   as  bot tom  p roduc t   from  d i s t i l l a t i o n   column  17  i s  

removed  t h e r e f r o m   via   l i n e   24,  and  led  via   heat   exchangers   25  a n d  

11  p a r t l y   to  e x t r a c t o r   2  and  p a r t l y   to  e x t r a c t o r   6 .  

EXAMPLE: 

61  t / d   of  a  k e r o s i n e   f r a c t i o n   with  a  b o i l i n g   range  of  190-  
240℃ ,   which  c o n t a i n s   20%  w  a r o m a t i c s ,   is  fed  to  e x t r a c t o r   2  v i a  

l i n e   1.  The  e x t r a c t o r   is  a  r o t a t i n g   d isc   c o n t a c t o r   of  the  t y p e  
d e s c r i b e d   in  B r i t i s h   p a t e n t   s p e c i f i c a t i o n   659,241.   The  e x t r a c t i o n  

is  c a r r i e d   out  at  a  t e m p e r a t u r e   of  1250C  wi th   s u l f o l a n e   f o r w a r d e d  

via   l i n e   3  in  an  amount  of  555  t / d .   The  r a f f i n a t e   l e a v i n g   t h e  

e x t r a c t o r   via  l i n e   4  is  washed  with  water   y i e l d i n g   37  t / d   o f  

heavy  n o n - a r o m a t i c s   ( the  a r o m a t i c s   c o n t e n t   is  below  1%  w).  To 

e x t r a c t o r   6  (which  is  a l so   a  r o t a t i n g   disc  c o n t a c t o r )   t h e r e   a r e  

fed  via  l i n e   7  122  t / d   of  a  l i g h t   s t r a i g h t   run  h y d r o c a r b o n  

f r a c t i o n   with  a  b o i l i n g   range  of  55-850C  which  c o n t a i n s   5%  w 

benzene .   The  e x t r a c t   phase  from  e x t r a c t o r   2  (579  t / d )   is  i n t r o d u c e d  

in to   e x t r a c t o r   6  via   l i n e   5.  The  t e m p e r a t u r e   in  e x t r a c t o r   6  i s  

90 C.  Via  l i n e   8  430  t / d   s u l f o l a n e   is  a l so   i n t r o d u c e d   i n t o  

e x t r a c t o r   6.  The  r a f f i n a t e   phase  l e a v i n g   the  e x t r a c t o r   via  l i n e   9 

is  washed  with  water   y i e l d i n g   134  t / d   r a f f i n a t e .   The  e x t r a c t  

phase  of  e x t r a c t o r   6  (1025  t / d )   is  fed  ( a f t e r   being  h e a t - e x c h a n g e d  

in  heat   exchanger   11)  to  e x t r a c t i v e   d i s t i l l a t i o n   column  12  v i a  

l i n e   10.  The  e x t r a c t i v e   d i s t i l l a t i o n   in  column  12  is  c a r r i e d   o u t  

at  a  p r e s s u r e   of  0.2  bar  and  a  bot tom  t e m p e r a t u r e   of  1750C.  The 

overhead   p roduc t   is  fo rwarded   via  l i n e   13  to  s e p a r a t o r   26  a n d  



s e p a r a t e d   in  a  water   phase  and  a  hyd roca rbon   phase;   the  h y d r o c a r b o n  

phase  is  r e c y c l e d   to  e x t r a c t o r   6  via  l i n e   14.  The  bot tom  p r o d u c t  

of  column  12  is  fed  via   l i n e   16  to  d i s t i l l a t i o n   column  17  w h i c h  

is  h e a t e d   with  steam  from  l i n e   18.  The  top  p roduc t   is  led  v i a  

l i n e   19  to  s e p a r a t o r   20,  the  hyd roca rbon   phase  ( l i g h t   a r o m a t i c s )  

o b t a i n e d   t h e r e i n   is  p a r t l y   r e c y c l e d   to  the  d i s t i l l a t i o n   column 

via  l i n e   21,  and  p a r t l y   removed  via   l i ne   22  in  an  amount  o f  

12  t / d .   The  r a f f i n a t e   emerging  via  l i n e   9  from  e x t r a c t o r   6 

(which  c o n t a i n s   l e s s   than  100  ppm  benzene)   is  water   washed  and  

d i s t i l l e d   y i e l d i n g   24  t / d   heavy  a r o m a t i c s   and  110  t / d   f o o d - g r a d e  

h e x a n e .  



1.  A  p roces s   for  the  s i m u l t a n e o u s   s e p a r a t i o n   in  a r o m a t i c s   a n d  

n o n - a r o m a t i c s   of  a  heavy  hydroca rbon   s t ream  and  a  l i g h t   h y d r o c a r b o n  

s t ream  which  p roces s   is  c h a r a c t e r i z e d   in  t h a t :  

a)  a roma t i c s   are  e x t r a c t e d   in  a  f i r s t   e x t r a c t o r   from  the  h e a v y  

hydroca rbon   s t ream  with  the  aid  of  a  s e l e c t i v e   s o l v e n t   which  h a s  

a  h ighe r   b o i l i n g   po in t   than  t h a t   of  sa id   l i g h t   h y d r o c a r b o n  

s t r e a m ,  

b)  s e l e c t i v e   s o l v e n t   is  removed  from  the  r a f f i n a t e   o b t a i n e d  

from  sa id   f i r s t   e x t r a c t o r ,   to  y i e l d   n o n - a r o m a t i c s   e x - h e a v y  

hydroca rbon   s t r e a m ,  

c)  a r o m a t i c s   are  e x t r a c t e d   from  the  l i g h t   hyd roca rbon   s t ream  i n  

a  second  e x t r a c t o r   with  the  aid  of  the  e x t r a c t   phase  o b t a i n e d  

from  the  f i r s t   e x t r a c t o r ,  

d)  s e l e c t i v e   s o l v e n t   is  removed  from  the  r a f f i n a t e   o b t a i n e d  

from  sa id   second  e x t r a c t o r   to  y i e l d   a r o m a t i c s   ex-heavy  h y d r o c a r b o n  

s t ream  and  n o n - a r o m a t i c s   e x - l i g h t   hyd roca rbon   s t r e a m ,  

e)  the  e x t r a c t   phase  from  the  second  e x t r a c t o r   is  s u b j e c t e d   t o  

e x t r a c t i v e   d i s t i l l a t i o n ,  

f)  the  bot tom  f r a c t i o n   of  the  e x t r a c t i v e   d i s t i l l a t i o n   i s  

s e p a r a t e d   by  d i s t i l l a t i o n   in  a roma t i c s   e x - l i g h t   h y d r o c a r b o n  

s t ream  and  s e l e c t i v e   s o l v e n t ,   a n d  

g)  the  s e l e c t i v e   so lven t   o b t a i n e d   in  s tep  f  is  at  l e a s t   p a r t i a l l y  

r e c y c l e d   to  the  f i r s t   e x t r a c t o r .  

2.  A  p r o c e s s   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

s e l e c t i v e   s o l v e n t   which  has  a  h i g h e r   b o i l i n g   po in t   than   t h a t   o f  

sa id   l i g h t   hydroca rbon   s t ream  c o n s i s t s   t o t a l l y   or  s u b s t a n t i a l l y  

of  s u l f o l a n e .  

3.  A  p roce s s   a c c o r d i n g   to  c la im  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

the  l i g h t   hydroca rbon   s t ream  b o i l s   in  the  range  from  5 0 - 1 7 0  C .  

4.  A  p roce s s   a c c o r d i n g   to  any one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   the  heavy  hydroca rbon   s t ream  b o i l s   in  t h e  

range  from  150-350°C.  



5.  A  p roce s s   a c c o r d i n g   to  any  one   of  the  p r e c e d i n g   c l a i m s  

c h a r a c t e r i z e d   in  t h a t   the  s e l e c t i v e   so lven t   is  removed  from  t h e  

r a f f i n a t e s   from  the  f i r s t   and /or   second  e x t r a c t o r   by  w a s h i n g  

with  w a t e r .  

6.  A  p roces s   a c c o r d i n g   to  any one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t ha t   the  a roma t i c s   ex-heavy  hydroca rbon   s t r e a m  

and  the  n o n - a r o m a t i c s   e x - l i g h t   hydroca rbon   s t ream  o b t a i n e d   i n  

s tep  d)  are  s e p a r a t e d   by  d i s t i l l a t i o n .  

7.  A  p roce s s   a c c o r d i n g   to  any one  of  the  p r e c e d i n g   claims  i n  

which  the  overhead  p roduc t   of  the  e x t r a c t i v e   d i s t i l l a t i o n   is  a t  

l e a s t   p a r t i a l l y   r e c y c l e d   to  the  second  e x t r a c t o r .  

8.  A  p roce s s   a c c o r d i n g   to  any one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   pa r t   of  the  s e l e c t i v e   so lven t   o b t a i n e d   i n  

s tep  f)  is  r e c y c l e d   to  the  second  e x t r a c t o r .  
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